A Study on Variable Message Signs Graphical Comparation  by Er-hui, Chen et al.
 Procedia - Social and Behavioral Sciences  96 ( 2013 )  2523 – 2528 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of Chinese Overseas Transportation Association (COTA).
doi: 10.1016/j.sbspro.2013.08.282 
ScienceDirect
13th COTA International Conference of Transportation Professionals (CICTP 2013) 
A study on Variable Message Signs graphical comparation  
Chen Er-huia Liu Jinga Wang Yun-linga, Xiong Juana*
a Beijing STONE Intelligent Transportation System integration co. ,LTD,2F/206#, xinsanyuan office, No.14 Zaojunmiao, Haidian District, 
Beijing ,100081, China 
Abstract 
Variable message signs can display not only text information, but also graphic information. Graphic information can be 
identified further in the distance than text information. Besides, the graphical information is not limited by language, as 
different countries can use the same graphical signs. The paper studies drivers  comprehension of various graphic of five signs 
via questionnaires. The results showed that drivers  selection of graphical signs had significant differences; only graphic A 
and graphic B, and graphic B and graphic C of fog sign did not have significant differences. Based on hypothesis testing and 
multiple comparisons analyzed to obtain the graphics of the five signs, the conclusions provide a base reference for graphic 
design of highway variable message signs. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction 
With the rapid development of the economy in china traffic problem is increasingly serious.Traffic 
management department is increasing emphasis on the application of intelligent transportation systems.Variable 
message signs are one of the components of the intelligent transportation system, which can provide the driver 
with real-time traffic information on the road ahead, such as adverse weather conditions, traffic accidents and so 
on. Variable message signs can not only ease the pressure on urban traffic, but also can improve traffic safety. 
However, the form of releasing information is the key, what kind of information to facilitate comprehension is 
worth considering. 
There are some studies for content display of variable information at home and abroad. Dewaret al.used 
graphics or symbols on DMS signs to compare with text-only messages (Dewar et al., 1997). The graphic-aided 
messages could be identified easier, quicker, and from a further distance; seen better under adverse viewing 
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conditions . Colomb et al. 
performed a laboratory study on the recognition of matrix sign pictograms using slides and discovered that 
factors influencing symbol recognition included complexity of pictogram, type of matrix translation, matrix size, 
and presentation time (Colomb et al., 1991). Alkim et al. omprehension of both 
regular text-based VMS and Graphical Route Information Panels (GRIPs). They found that drivers exhibited 
better route choice behavior with GRIPs than with regular VMS (Alkim et al., 2000). Emmerink et al. found that 
female drivers were less likely to be influenced by traffic information displayed on VMS (Emmerink et al., 
1996). Employing a stated preference approach to assess the effect of VMS on drivers' route choices, Wardman 
et al. found that young people are less inclined to comply with VMS advice. They also found that females are less 
sensitive to information presented on VMS. In other words, they are less willing to divert from their initially 
determined route (Wardman et al., 1997). Through a video-based driving simulation experiment, Wang and Cao 
found that older drivers exhibited slower response and less accuracy than younger drivers (Wang, 2005). 
There are different studies on the driver's understanding to variable message signs graphics. Though people 
have realized that the variable message signs graphics will impact the driver, no one studies on variable message 
signs graphical comparation. From domestic and foreign standards and practical application, this paper studies 
the understanding of the different graphic of same informatiom by questionnaire method. Selecting which 
graphical information is the more easily understand by analysising drivers
information, then improving traffic management capabilities and traffic safety. 
2. Method 
The purpose of the survey of this paper is to master the driver's understanding ability to graphical information 
and select easier understanding graphics in order to reduce read time and improve the operating efficiency of the 
driver. The questionnaire has two parts: The first part is the social attributes of respondents, including driver's 
gender, age, driving experience; The second part is the type of the variable message signs, the different 
expression of the same information graphic, including rain signs, fog signs, cross-wind signs and the snow signs 
and road closed signs, expression of the form shown in Table 1. The design of the questionnaire should pay 
attention to the problem: the questionnaire best simple instructions (call, the purpose, the organizers, privacy 
protection, etc.), the problem should not be too much. Initially, the questionnaire was tested in a small area, then 
modified the graphics can not identify to further improve the questionnaire. In the questionnaire, in order to 
ensure the representativeness and effectiveness of the questionnaire results, the location was the motorway exit. 
500 questionnaires were distributed and 500 questionnaires were recovered, and the recoveries were 100%, valid 
questionnaires were 445 and the efficiency was 89%. 
Table 1 VMS graphic expression form 
 rain fog cross-wind snow road close 
A 
     
B 
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C 
  
 
  
 
3. Results 
3.1. Sign graphical Comparation overall results 
Results collected from the 445 surveyees were analyzed. Their preference statistics categorized by 
demographics are shown in Table 2. 
Table 2 Variable message signs graphical expression results statistics 
VMS 
feature 
Gender Age Driving experience 
Male
%  
Female
%  
18~25
%  
26~40
%  
>40
%  
<1 %
 
1~3
%  
3~5
%  
5~10
%  
10~20
%  
>20 %
 
rain 
A 30.11 36.99 24.64 36.15 25.20 24.14 36.77 34.15 36.61 26.26 31.25 
B 63.44* 57.53* 59.42* 59.04* 70.87* 60.35* 57.35* 54.88* 65.57* 69.70* 62.50* 
C 6.45 5.48 15.94 4.82 3.94 15.52 5.88 10.98 0.82 4.04 6.25 
fog 
A 39.00* 46.15* 47.46* 37.39* 41.88* 43.18* 39.34 41.56* 43.70* 38.20 12.50 
B 37.54 20.00 28.81 33.04 41.03 29.55 40.98* 27.27 34.45 40.45* 31.25 
C 23.46 33.85 23.73 29.57 17.09 27.27 19.67 31.17 21.85 21.35 56.25* 
cross-
wind 
A 43.21 42.03 43.08 44.53 40.00 35.19 62.12* 34.15 51.64* 34.02 25.00 
B 56.79* 57.97* 56.92* 55.47* 60.00* 64.81* 37.88 65.85* 48.36 65.98* 75.00* 
snow 
A 43.35* 39.40* 53.23* 40.08* 42.48* 58.49* 45.90* 38.46* 39.50* 42.53* 28.57 
B 22.54 24.24 8.06 26.58 23.01 16.98 16.39 24.36 24.37 24.14 42.86* 
C 34.11 36.36 38.71 33.34 35.51 24.53 37.71 37.18 36.13 33.33 28.57 
road 
close 
A 3.02 2.74 5.80 2.04 3.25 6.90 0.00 1.22 2.46 0.00 23.81 
B 34.52 36.99 31.88 33.33 39.84 27.59 30.30 28.05 38.52 48.31 19.05 
C 62.46* 60.27* 62.32* 64.63* 56.91* 65.51* 69.70* 70.73* 59.02* 51.69* 57.14* 
Note:*indicates the highest selecting proportion of graphic for the same sign in different social attributes 
As can be seen from the above table, for the rain graphic, the selecting proportion of B graphic is the highest, 
followed by A graphic, the selecting proportion of C graphic is the lowest, and it was the same rules among 
different sexes, different ages, different driving experience. For the fog graphic, most drivers choose A graphic, 
there was higher proportion for B graphics among driving experience in 1 to 3 years and 10 to 20 years, there was 
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higher proportion for C graphic in more than 20 years of driving experience. For cross-wind graphic, most drivers 
choose B graphic, the driver selected higher proportion for A graphic driving experience in 1 to 3 years and 5 to 
10 years. For snow graphics, the driver selected the higher proportion for A graphic, but there was the higher 
proportion for B graphic driving experience more than 20 years. For the road close graphic, the selecting 
proportion for C graphic was the highest, followed by B graphic, the proportion for A graphic was the lowest 
In short, by the above statistics, the understanding of the driver on the graphics of the five signs can be seen 
basically the same among different gender and age, there were some differences selecting result among different 
driving experience. 
3.2. Sign graphical Comparation statistical hypothesis testing 
Some rules can be seen by the statistics, but it did s, 
below its hypothesis testing. 
The following was the analysis of variance of five kinds of different expression patterns of variable message 
signs, as shown in the following table: 
Table 3 Variable message signs variance analysis 
rain 
SS df MS F P 
Between groups 16480.604 2 8240.302 317.875 6.414E-21 
Within groups 777.694 30 25.923 
total 17258.296 32 
fog 
SS df MS F P 
Between ggroups groups 712.081 2 356.041 4.312 0.0226 
Within groups 2477.053 30 82.568     
total 3189.134 32       
cross-wind 
SS df MS F P 
Between groups 1641.946 1 1641.946 16.981 0.001 
Within groups 1933.925 20 96.696 
total 3575.871 21 
snow 
SS df MS F P 
Between groups 2156.951 2 1078.476 21.096 1.903E-06 
Within groups 1533.692 30 51.123 
total 3690.643 32 
road close 
SS df MS F P 
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Between groups 17992.089 2 8996.044 199.150 4.793E-18 
Within groups 1355.163 30 45.172 
total 19347.252 32 
 
As can be seen from the above table, for rain graphics, The selecting proportion of three graphics had a 
significant difference between different groups (F=317.88 P<0.05). For fog graphics, the selecting proportion 
of three graphics had a significant difference between different groups (F=4.31 P<0.05).For cross-wind 
graphics snow graphics and road close graphics the selecting proportion of the graphics had a significant 
difference between different groups. 
3.3. Sign graphical Comparation multiple comparisons analysis 
Through the above analysis, it was clear that the different graphical expression of the variable message signs 
had significant differences. This was analysis of variance for different sexes, different ages, different driving 
experience, but it can be found, from the table above, the proportion of the driver's driving experience of different 
graphics was inconsistent, therefore, we needed to do multiple comparisons, as shown in the following table: 
Table 4 Select multiple comparisons of different graphic signs 
Sign name Graphics Mean Difference  Std.Error P 
95% Confidence Interval 
Lower Bound Upper Bound BBoun 
rain 
A 
B -30.762 2.171 0.000 -35.196 -26.328 
C 23.832 2.171 0.000 19.398 28.266 
B 
A 30.762 2.171 0.000 26.328 35.196 
C 54.594 2.171 0.000 50.160 59.027 
C 
A -23.832 2.171 0.000 -28.266 -19.398 
B -54.594 2.171 0.000 -59.027 -50.160 
fog 
A 
B 5.999 3.875 0.132 -1.914 13.912 
C 11.373 3.875 0.006 3.460 19.286 
B 
A -5.999 3.875 0.132 -13.912 1.914 
C 5.374 3.875 0.176 -2.539 13.287 
C 
A -11.373 3.875 0.006 -19.286 -3.460 
B -5.374 3.875 0.176 -13.287 2.539 
snow 
A 
B 19.744 3.049 0.000 13.517 25.970 
C 8.541 3.049 0.009 2.315 14.767 
B 
A -19.744 3.049 0.000 -25.970 -13.517 
C -11.203 3.049 0.001 -17.429 -4.976 
C 
A -8.541 3.049 0.009 -14.767 -2.315 
B 11.203 3.049 0.001 4.976 17.429 
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road close 
A 
B -28.831 2.866 0.000 -34.684 -22.978 
C -57.195 2.866 0.000 -63.047 -51.342 
B 
A 28.831 2.866 0.000 22.978 34.684 
C -28.831 2.866 0.000 -34.217 -22.511 
C 
A 57.195 2.866 0.000 51.342 63.047 
B 28.364 2.866 0.000 22.511 34.217 
 
As can be seen from the above table, for rain graphics, the mean difference of selecting proportion of B 
graphics and A, C graphics was positive, and significant P value was less than 0.05, it shown the selecting 
proportion of B graphic was higher than the other two graphics and B graphic was more easily understood by the 
drivers.For fog graphics, although the mean difference of selecting proportion of B graphic and C graphic and A 
graphic and B graphic was positive, P value was greater than 0.05, it shown that the understanding of the A 
graphic and B graphic wasn t significant difference. For snow graphics, the mean difference of selecting 
proportion of B graphic and A, C graphic was positive, it shown A graphic was better able to express the snow 
sign. For road close graphics, C graphic was better able to express the snow sign. 
4. Conclusion 
This paper analyzed the drivers ing ability for the different graphics of the same information, the 
study found that the drivers ng proportion of different gender and age was basically the same, but the 
drivers ng of different driving experience was inconsistent, volatility was relatively large.By the above 
comprehensive analysis, the graphics of five signs were obtained: rain sign uses B graphic; the fog sign uses A 
graphic; the cross-wind sign uses B graphic; the snow sign uses A graphic; the road close sign uses C graphic. 
In summary, this study conclusion will provide a reference for highway variable message signs graphics, so 
that the driver can more easily and faster understand variable message signs, reduce rear-end accidents, improve 
operational efficiency. 
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